ABSTRACT: A national programme for monitoring wildlife and its habitats has been set up in Denmark, the background being decades of severe environmental problems and degradation. The aim is to obtain a minimal coverage of the dominant types of landscapes, supplemented by special attention to endangered species and habitats. Collaboration with other institutions and amateur organizations has been given high priority.
INTRODUCTION
Natural phenomena and human activities are almost continously changing the living conditions for wild flora and fauna. It has become increasingly obvious that human impact is of the greatest significance for the often dramatic changes we have seen in the environment during the last decades.
In many countries of the world, therefore, biomonitoring is at the top of the agenda for the institutions dealing with nature conservation and environmental protection. It might be useful as a way of obtaining the information needed both for the conservation of wildlife itself and (by using the wildlife as indicators) for the monitoring of the human environment.
The two words ,,monitoring" and ,,surveillance" are often used as if they were synonyms, which might cause some confusion. The latter means an activity where the shape, extent or abundance of something is obtained, whereas monitoring, besides the pure registration, also can irLclude an act of giving warning or advice to those who have the possibility of acting on the advice -the management.
Some authors make a distinction between what they call "control monitoring" and "trend monitoring". This may be for practical reasons as in Denmark, where to some extent the institutions which "control" are not the same as those which follow the trends. In any case, monitoring in the sense given above is limited to change over a period of time i.e. it is trend monitoring which constitutes the main part of the programme described below.
In Denmark, the management of the environment is divided between institutions working with nature conservation, and institutions working with environmental pollution. Within the Ministry of Environment we thus find an agency for (forest and-) nature, and an agency for environmental protection. The same pattern is found at the regional level in the sections for nature and landscape protection, and sections for environmental protection i. e. water protection. The main emphasis of the programme described in the following paper is on wildlife, i.e. nature conservation. Monitoring programmes on chemical substances such as pollutants will not be presented here.
OBJECTIVES
In 1986, an advisory board with representatives from the administration, different research institutions and non-governmental-nature-organizations (NGOs), was established to offer proposals on how a national monitoring programme could be set up. In its report the objectives were defined as:
Establishing a long-term programme for standardised repeated registration of certain species of ~_ld flora and fauna and their habitats to allow possible trends and their causal relations to be detected.
The purpose of the programme was described as being: (A) To increase the present field of knowledge and estabhsh a more precise background for planning.
(B) To create an "alarm system" for detecting any unforeseen unacceptable impact on the environment before it is too late ("trend monitoring").
(C) To estimate the effect of counteractions that may be taken, ("control monitoring" ?).
In addition to the statistics obtained on flora, fauna and habitats (the surveillance), it was recommended that the reseachers involved in the programme should also be aware of the possible causes of chanc[e and make suggestions and predictions for possible counteractions.
STRUCTURING THE PROGRAMME
The first programme emphasized the importance of getting at least a minimal coverage of all regions and types of landscapes (agricultural areas, forests, urban areas, wetlands, heathlands, grasslands and the sea). Within each of these, some habitats, species or groups of species were chosen as indicators. They are being registered either in total or (more often) in samples. This part of the programme can be considered as the "coarse grid" mentioned by Noss (1987) .
As the coarse grid is not able to record all that is needed (i. e. endangered species or types of habitats), it is supplemented by a "fine grid" of special monitoring programmes, for example on harbor seal, orchids, raised bogs and chalk fens.
Keywords for this programming have been g e o g r a p h i c a I coverage of the more abundant species and more thorough investigation of the e n d a n g e r e d, most s e n s i t i v e and/or valuable parts of nature.
It has, however, also become necessary to make some other more practical decisions: existing programmes have been re-examined to find out whether they can be considered fit for further use. Coordination has become necessary in order to make methods and records compatible. Methods have been developed where methodology had not yet been developed, or have been adjusted to Danish conditions. A picture of how these considerations have been followed is given in Table 1 . The monitoring section has 12 employees (incl. 8 biologists) in the office, and a field staff of 10 (at the 5 field stations). Furthermore, the section can count on a budget enabling 10-20 people to be employed on a yearly basis as short-term consultants.
Attempts to coordinate and initiate monitoring of wildlife as an inclusive part of other ongoing environmental monitoring programmes is given high priority. Institutions monitoring forestry, fishery and agriculture have been approached.
High priority is also given to collaboration with the universities. It is from here that we may expect the most constructive criticism currently needed on the methodological and theoretical aspects of monitoring.
The county councils also play an important part in nature monitoring. They have monitored a number of protected areas, mainly fens and saltmarshes, with regard to flora and bird life and to following the effect of management. Likewise, there is a coordination with the national agency concerning the monitoring of orchids.
Last but not least, the NGOs should be mentioned. Some of the best monitoring has been carried out by members of these organizations. Their specialized knowledge and their abihty to mobihze large numbers of observers all over the country make them especially worthy of integration as partners in the overall programme (Fig. 1) .
In its first year, all these considerations have had influence on the programme described in Table 1 . One part of the programme consists of projects already started years ago i. e. at the five field stations (Fig. 2) .
Another part of the programme consists of projects where parts of registrations made earlier within a university research programme are now repeated. Other projects aim at the application of methods usable in the surveillance of, for example, amphibians, insects and certain types of habitats. A third part of the programme is not visible in Table 1 . It is the monitoring that is already included in other programmes. These programmes are run by other institutes primarily aiming at other aspects of the environment (i. e. in relation to forestry and environmental pollution) (Fig. 3) . It is to be hoped that many more such programmes will be organized in the future.
DATA AND INFORMATION
The communication of what has been observed is considered an integral part of the national monitoring programme. It is planned that all the single observations should be converted into a form where they can be stored in the central E D P-d a t a b a s e. A service will be instituted whereby institutions and individual persons will be supplied with extracts from the files on request.
Besides the datacentre, a bank of environmental samples (animal and plants, whole or in parts, soil and water samples) has been planned. The aim is to store samples that can be used as references for future analysis of i.e. trace elements of which we are not aware today.
Each of the individual monitoring projects r e p o r t annually and their reports are published in a technical form, and a moderate number printed. Every year, a more popular report summarizing the overall results and recommendations from the reports will be issued. This is presented at an annual meeting open to all consultants, administrators and the public. Along with the summarizing reports, a s t a t i s t i c a 1 y e a r b o o k on environmental data and data on wildlife has been planned. This as well as the databank will be executed in close collaboration with the national agency for environmental protection.
PROBLEMS
The rather ideahstic description however hides many problems. F i r s t 1 y there are all the problems related to the detection of the small effects in a complex of hardly detectable traces. Two principal answers can be given to this. One is to find sensitive indicators, the other is to establish series that will be recorded over a long period of time. Both of these, however, give rise to other problems. Indicators are very attractive both from a methodological and an economical point of view. The problem is to find out what are good indicators: According to NERC (1976) , the term indicator species, has been used to describe stenotopic species, whose distribution is limited by a narrow tolerance to some environmental factor. (The term is also used to describe species which are dominant under certain conditions.} In general, we may say that an indicator is any measurable feature that can give information on the status or the changes in a wider part of the environment than itself. The criteria for a good indicator are that it should indicate subtle effects --not obvious ones, and it must be clear what it is indicating besides itself. Therefore, a good indicator should at the same time be potentially abundant and sensitive to human impact. Finally, a good indicator should be easy to find and identify. The curves show the total number bagged yearly of hare (iepus europaeus) and grey partridge (Perdix perdix). In the same period the total number of hunters increased from 87 000 in 1941 to
in the 1980s
Given these criteria, it is obvious why birds and flowering plants are some of the indicators most commonly used. Because of beauty, size and recognizabihty they receive attention both from the public and from amateurs. However, we often lack knowledge when it comes to explaining what they are indicating. As examples of indicators, birds of prey can be mentioned (for'pesticides), lichens (for acidification) and wildhfe of oligotrophic communities (for eutrophication).
Endangered species are often the relatively most sensitive. Therefore monitoring "red list"-species is an acceptable part of the above mentioned "fine grid". It is, however, important for the general monitoring programme also to include other species than those qualified to be in the "red data book". For example, species which -even though common -have been exposed to a remarkable decrease in abundance (i.e. being reduced by more than 50 % in the last decade) are obvious candidates for special attention (see Fig. 3 ). Taub (1987) concludes on the use of indicators in monitoring that "two different types of work are needed: (1) a critical examination of the myriad of proposed indices using existing data and (2) new, tightly focused research on identifying promising indicators of change that might be more useful in describing and potentially predicting human impacts."
Collection of series over a long period of time should be planned in a way that makes distinction between local changes and more widely distributed general trends possible. This makes climax vegetation more obvious for monitoring than vegetation in younger successional stages. For the same reasons, localities influenced by local emission of pollutants should preferably be avoided. In Sweden, the whole national monitoring programme is consequently built up on a network of 20-30 stations for integrated monitoring located in areas with chmax vegetation {Bernes, 1985}. In intensively cultivated landscapes and in marine environments, only the omission of locahties with local disturbances can be made whereas the confinement to climax vegetation as the only type of locality for surveillance is impossible or at least inadequate.
S e c o n d ly, it is an obvious problem to hmit the number of data and samples to the minimum needed. Besides the practical problem of handhng data there is also the theoretical problem of analysing data that have been sampled without sufficient ecological considerations. As pointed out by Gray (1976}, monitoring programmes often ignore that ecology has a theoretical base, and inadequate design or execution are a waste of both manpower and money.
On the other hand, we cannot sit and wait for the ideal to come along. As Frankel & Soul~ said (1981) : "Conservationists cannot afford the luxury of methodological elegance. We are soldiers in a war and soldiers must be pragmatists. Thus, it is our tenet that crude initiatives based on rough guidelines are better than the paralysis of procrastination induced in some scientists by the fear of inadequate data." Our answer to this dilemma is openness to criticism of the whole monitoring programme from those outside.
T h i r d 1 y, the bookkeeping -the mere surveillance of numbers and distribution of wildhfe is in itself of hmited interest. The crucial questions whenever any trends have been observed are, why? And what can be done about it? Therefore, already in the planning stage it has to be decided which of the most obvious courses of change should be included in the field work. Besides this, a national network of stations for integrated monitoring of both physical and chemical data and wildlife is planned parallel to the Swedish "PMK-stations" {"P" for programme, "M" for environment, Sw. milieu, and "K" for quahty, Sw. kvahtet}.
Our contribution to this network will be some of the field stations. The plan is to expand the network up to 13 stations on land and 10-15 at sea. At these stations a minimal programme should go on permanently. Besides that, any institution planning any environmental monitoring will be encouraged to use these stations whenever appropriate. This should improve the chances for unveihng the courses of changes.
SUMMARY
A national programme for monitoring wild plants and animals and their habitats is under construction in Denmark. It is a diverse programme covering many types of nature and run by many different institutions including both government agencies, county councils, universities and amateur organizations. The programme is to a large extent based on indicator species and it is restricted to the monitoring of wildlife. Together with the national agency for environmental protection, a network of fixed stations for integrated monitoring both of biotic and abiotic parameters is planned.
